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DETAILED ACTION 

Claims 1-18 are rejected under 35 U.S.C. 112, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 

The use of the word mask in the preamble that comprises in the body of the claim, a 
phase shift and a non-phase shift mask is unclear. And then, in the dependent claims, which 
refer to the mask of claim 1 , it is unclear or at least awkward as to which mask in claim 1 is 
being referred to. 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign 
country or in public use or on sale in this country, more than one year prior to the date of 
application for patent in the United States. 

Claims 1-18 are rejected under 35 U.S.C. 102(b) as being anticipated by Nakao 
(5,882,827). 

The claimed invention is directed to a method of making a mask for transferring a 
lithographic pattern onto a substrate by use of a lithographic exposure apparatus, said mask 
comprising: at least one non-critical feature, formed utilizing one of a low-transmission phase- 
shift mask and a non-phase-shifting mask, and at least one critical feature, formed utilizing a 
high-transmission phase-shifting mask. 

The applicant discusses the limitations of the attenuating and alternating phase shift 
masks. The altPSM eliminates the 0 th diffraction order and is considered the stronger PSM. It 
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has higher resolution but a stronger optical proximity effect (OPE). The attPSM is considered a 
weaker PSM, with less resolution enhancement but with also lesser degree of OPE. 

The claimed mask is a hybrid, which employs regions of the altPSM for those areas 
requiring a higher critical dimension, and regions of the attPSM for those areas that do not 
require the higher critical dimension. 

Nakao teaches a mask and a method of manufacturing a phase shift mask provided with 
a phase shift portion of Levenson type and a phase shift portion of Halftone type, comprising the 
steps of: forming a semi-shading shifter film and a shading film successively stacked on an 
entire surface of a substrate; 

wherein said semi-shading shifter film is formed such that it has a transmittance of at least 3% 
and at most 30% and phase of exposure light before transmitted through said semi-shading 
shifter film is different from that after transmitted therethrough, the method further comprising: 
selectively removing said shading film and said semi-shading shifter film such that said shading 
film and said semi-shading shifter film expose a surface of said substrate at first and second 
light transmitting regions adjacent to each other with a shading region of said phase shift portion 
of Levenson type therebetween and at a fourth light transmitting region adjacent to a third light 
transmitting region of said phase shift portion of Halftone type, and covers a surface of said 
substrate at said shading region of said phase shift portion of Levenson type and said third light 
transmitting region of said phase shift portion of Halftone type; 

forming a trench at an entire surface of said substrate where any of said first or second light 
transmitting regions is exposed such that phase of exposure light transmitted through said first 
light transmitting region is different from that transmitted through said second light transmitting 
region; and 

removing said shading film at said third light transmitting region. 
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The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in a patent granted on an application for patent by another filed in the 
United States before the invention thereof by the applicant for patent, or on an international application 
by another who has fulfilled the requirements of paragraphs (1), (2), and (4) of section 371(c) of this 
title before the invention thereof by the applicant for patent. 

Claims 1-18 are rejected under 35 U.S.C. 102(e) as being anticipated by Lin et al. 
(6,210,841). 

The claimed invention is directed to a method of making a phase shift mask and the 
mask. The applicant discusses the limitations of the attenuating and alternating phase shift 
masks. The altPSM eliminates the 0 th diffraction order and is considered the stronger PSM. It 
has higher resolution but a stronger optical proximity effect (OPE). The attPSM is considered a 
weaker PSM, with less resolution enhancement but with also lesser degree of OPE. 

The claimed mask is a hybrid, which employs regions of the altPSM for those areas 
requiring a higher critical dimension, and regions of the attPSM for those areas that do not 
require the higher Critical dimension. 

Lin et al. teach a mask used to form images on an integrated circuit wafer, comprising: a 
transparent mask substrate having a first pattern region and a second pattern region; 
an opaque first pattern formed on said transparent mask substrate in said first pattern region, 
wherein said first pattern is formed of opaque material directly over attenuating phase shifting 
material and comprises a first number of parallel first lines having a first line width and a first 
duty ratio and wherein said first duty ratio is the ratio of said first line width to the distance 
between adjacent said first lines; 
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a second pattern formed from said attenuating phase shifting material on said transparent mask 
substrate in said second pattern region, wherein said second pattern comprises a second 
number of parallel second lines having a second line width and a second duty ratio, and said 
second duty ratio is the ratio of said second line width to the distance between adjacent said 
second lines. 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-18 are rejected under 35 U.S.C. 103(a) as being unpatentable over Nakao 
(5,882,827) or Lin et al. (6,21 0,841 ). 

The claimed invention is directed to a method of making a phase shift mask and the 
mask. The applicant discusses the limitations of the attenuating and alternating phase shift 
masks. The altPSM eliminates the 0 th diffraction order and is considered the stronger PSM. It 
has higher resolution but a stronger optical proximity effect (OPE). The attPSM is considered a 
weaker PSM, with less resolution enhancement but with also lesser degree of OPE. 

The claimed mask is a hybrid, which employs regions of the altPSM for those areas 
requiring a higher critical dimension, and regions of the attPSM for those areas that do not 
require the higher critical dimension. 

Nakao teaches a mask and a method of manufacturing a phase shift mask provided with 
a phase shift portion of Levenson type and a phase shift portion of Halftone type, comprising the 
steps of: forming a semi-shading shifter film and a shading film successively stacked on an 
entire surface of a substrate; 



Application/Control Number: 10/662,365 Page 6 

Art Unit: 1756 

wherein said semi-shading shifter film is formed such that it has a transmittance of at least 3% 
and at most 30% and phase of exposure light before transmitted through said semi-shading 
shifter film is different from that after transmitted there through, the method further comprising: 
selectively removing said shading film and said semi-shading shifter film such that said shading 
film and said semi-shading shifter film expose a surface of said substrate at first and second 
light transmitting regions adjacent to each other with a shading region of said phase shift portion 
of Levenson type therebetween and at a fourth light transmitting region adjacent to a third light 
transmitting region of said phase shift portion of Halftone type, and covers a surface of said 
substrate at said shading region of said phase shift portion of Levenson type and said third light 
transmitting region of said phase shift portion of Halftone type; 

forming a trench at an entire surface of said substrate where any of said first or second light 
transmitting regions is exposed such that phase of exposure light transmitted through said first 
light transmitting region is different from that transmitted through said second light transmitting 
region; and 

removing said shading film at said third light transmitting region. 

Lin et al. teach a mask used to form images on an integrated circuit wafer, comprising: a 
transparent mask substrate having a first pattern region and a second pattern region; 

an opaque first pattern formed on said transparent mask substrate in said first pattern region, 
wherein said first pattern is formed of opaque material directly over attenuating phase shifting 
material and comprises a first number of parallel first lines having a first line width and a first 
duty ratio and wherein said first duty ratio is the ratio of said first line width to the distance 
between adjacent said first lines; 

a second pattern formed from said attenuating phase shifting material on said transparent mask 
substrate in said second pattern region, wherein said second pattern comprises a second 
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number of parallel second lines having a second line width and a second duty ratio, and said 
second duty ratio is the ratio of said second line width to the distance between adjacent said 
second lines. 

The teachings of Nakao or Lin et al. differ from those of the applicant in that the 
applicant teaches the use of some different percentages of attenuation. However, the use of 
different amounts of attenuation is well known in the art and it would have been obvious to one 
having ordinary skill in the art to take the teachings of Nakao or Lin et al. and adjust the degree 
of attenuation in order to make the mask and method of the applicant because it would be 
considered an obvious modification dependent on the specific design of the mask patterns. 

Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to S. Rosasco whose telephone number is (703) 308-4402. 

Any inquiry of a general nature or relating to the status of this application should be 
directed to the Group receptionist whose telephone number is (703) 308-0661. Fax (703) 
305-3599. 
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Primary Examiner 
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